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Pre-COVID: evidence base on effectiveness of face masks 
against influenza in the community

Ten RCTs were included in the meta-analysis, 

and there was no evidence that face masks 

are effective in reducing transmission of 

laboratory-confirmed influenza (pooled 

estimate was not statistically significant).

Some evidence of a limited benefit of hand 
hygiene and face masks for confirmed 
influenza

Point estimate – 10% to 20% reduction in 
influenza transmission associated with 
universal face mask use and enhanced hand 
hygiene

Xiao et al. 2020 Emerg Infect Dis



Rapid review in Lancet on face masks against SARS, 
MERS and COVID-19 mostly in health-care settings

Very strong effects of face masks in health 

care settings (but likely confounded by use of 

other PPE). Many unadjusted estimates are 

included.

Three community studies shown at bottom of 

forest plot, but actually Lau et al. (2004) 

refers to mask use when visiting a family 

member with SARS in hospital, which is a 

healthcare exposure. SARS and MERS have 

limited community spread, data on 

community effectiveness of masks on these 

diseases are less informative.

By the way, the same review estimated that 
eye protection reduced the risk of 
SARS/MERS/COVID by 75% …

Chu et al. 2020 Lancet



HKU study on virus in exhaled breath

Milton DK, et al. Influenza Virus Aerosols in Human Exhaled Breath: Particle Size, Culturability, and Effect of Surgical Masks. PLoS Pathog 2013;9(3):e1003205.
McDevitt JJ, et al. Development and Performance Evaluation of an Exhaled-Breath Bioaerosol Collector for Influenza Virus. Aerosol Sci Technol 2013;47(4):444-51.

We collected exhaled breath (30-minute samples) from 246 outpatients with acute respiratory illness, randomly 
allocated to wear a surgical mask or not. Exhaled breath was split into coarse fraction >5µm and fine fraction <5µm



Human coronaviruses

Leung NHL et al. 2020 Nat Med

>5µm <5µm



Two community epidemics of COVID-19 in Hong Kong 
despite >99%  use of face masks in community

Methodology and first 4 datapoints reported in Cowling et al. 2020 Lancet Public Health
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Wear face masks when going out
Wash or sanitise hands more often
Avoid touching or use protective measures with common objects

Wash hands immediately after going outside
Wash or sanitise hands immediately after touching common objects

In repeated large telephone 

surveys of population 

behaviors we found >99% of 

adults in Hong Kong reported 

wearing masks in public.

However, most large 

outbreaks in Hong Kong have 

occurred in places where 

masks are not worn: Bars, 

restaurants, gyms, elderly 

homes, workers dormitories.
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Schools closed

Reduce mass gatherings Reduce mass 
gatherings

Schools closed

Very high use of face masks throughout

Restaurant restrictions Restaurant 
restrictions

Relaxation of 
social 
distancing 
measures

Civil servants 
work at home

Civil servants 
work at home

Civil servants work 
at home

Test+trace with isolation and quarantine throughout



Danish trial

Trial of 6000 adults 

randomized to wear mask in 

community vs not

Powered to identify a 50% 

reduction in risk of COVID-19 

(from 2% to 1%), but such a 

strong effect of face masks is 

quite unlikely based on 

previous literature …

Results have not yet been 

reported. A negative result in 

this trial would not mean 

that masks don’t work. 



State of the Science

• Limited evidence base for the effectiveness of face masks in the community for 

influenza epidemics and pandemics, but data are consistent with a 10% to 20% 

reduction in transmission.

• Mechanistic evidence that face masks can provide source control of virus-laden 

droplets and aerosols

• Mechanistic evidence that face masks can provide protection for the wearer

• Fallacious to argue “masks don’t have 100% effect in stopping transmission 

therefore masks are useless”. A 10% reduction in transmission would be valuable!

• However, widespread use of face masks in Hong Kong has been insufficient to 

stop two community epidemics. Both epidemics were controlled after the 

implementation of moderate social distancing measures.





Joint analysis of surveillance data and holiday timing in 
France show that holidays prevent 16–18% of seasonal 
influenza cases

Cauchemez et al. Nature 2020



Should schools be closed, and for how long? 
Susceptibility, severity and infectiousness in children

2008…too little, too late

Cowling et al. 2008 EID

2009…12-25% reduction in 
transmissibility…peak delayed

Wu et al. 2010 EID
Ali et al. 2018 EID

2018 Flu B



“Whether (and how) to reopen primary schools is not 
just a scientific and technocratic question. It is also an 
emotional and moral one. Our sense of responsibility 
toward children — at the very least, to protect them 
from the vicissitudes of life, including the poor decision 
making of adults who allow deadly infections to spiral 
out of control — is core to our humanity.” 







Auger et al JAMA 2020

• Interrupted time series 
negbin model

• All 50 states closed 
schools March 13-23
• No pos/neg controls

• Adjustment of covarying 
NPIs insufficient

• Correlation between 
school closure and other 
NPIs reflecting states’ 
approach generally

• -62% incidence and -58% 
mortality implausibly 
high compared to 
pandemic and seasonal 
’flu



Shenzhen

Anqing Wu et al under review



Mossong et al PLoS Med 2008 Prem et al MedRXiv 2020

POLYMOD Synthetic Contact Matrices



Wu et al under review



Wu et al under review

R0=2.5 R0=1.5



Comparative reduction in R for H1N1pdm09 and seasonal ’flu during 
school closure and holidays

Wu et al under review

Published estimates Our estimates

H1N1pdm09 in the UK during summer holidays 39 35% (30-40%) 42%

H1N1pdm09 in HK during closure of kindergartens and primary schools 25 13% (10-15%) 18%

H1N1pdm09 in HK during summer holidays 25 35% 42% 

H1N1pdm09 in India during summer holidays 40 14-27% 30%

H1N1pdm09 in China during school holidays 41 37% (28-45%) 37%

Seasonal influenza in France during summer holidays in 1985-2006 42 13-17% 19% if no age effect

40% if H1N1pdm09-like

Seasonal influenza B in Hong Kong during closure of kindergartens and 

primary schools in 2018 43

16% (10-26%) 8% if no age effect

18% if H1N1pdm09-like

Seasonal influenza in South Korea during school holidays in 2014-2016 44 6-23% 18% if no age effect

43% if H1N1pdm09-like



Sweden vs Scandinavia Sweden vs EU vs “Suppress and Lift”



Ecologic fallacy or subthreshold short-run effect?

Science or politics?

ALL IN THE GOODNESS OF TIME…



https://www.medrxiv.org/content/10.1101/2020.06.22.20136309v3
.full.pdf

Testing frequency vs sensitivity ceteris paribus (eg
reporting delays; quarantine arrangements)

Utility and drawbacks of contact 
tracing apps

https://www.medrxiv.org/content/10.1101/2020.06.22.20136309v3.full.pdf


17-19% of SARS-CoV-2 infections were responsible for 80% of all 
transmission events in Hong Kong, while 69% of cases did not infect 

anyone (Adam et al Nat Med 2020)

Surge capacity of contact tracing –
comparative reflections with influenza 

implications for the future



When will we ever learn?
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